Following phylogenetic analysis based on 16S rRNA gene sequences, together with DNA G+C contents and differential chemotaxonomic and physiological characteristics, a new genus with the name Aliiglaciecola gen. nov. is proposed to more appropriately accommodate two recognized species of the genera Glaciecola and Aestuariibacter. Accordingly, [Glaciecola] ), respectively. Aliiglaciecola lipolytica is proposed as the type species of this new genus. Physiologically, the combined characteristics of positive reactions for nitrate reduction and growth at 4 6C and 36 6C distinguish the new genus from the genera Aestuariibacter and Glaciecola by one to three traits. Moreover, the new genus is also distinguished from the genus Glaciecola by the fatty acid profile and distinguished from the genus Aestuariibacter by the differences of major isoprenoid quinone (MK-7 vs Q-8) and .0 mol% vs 48.0-54.0 mol%).
The genus Glaciecola in the family Alteromonadaceae was established by Bowman et al. (1998) to accommodate two marine bacterial species, Glaciecola punicea and Glaciecola pallidula (Bowman et al., 1998) . Both species were characterized as psychrophilic, aerobic, halophilic bacteria which were isolated from sea-ice diatom assemblage samples collected from coastal areas of eastern Antarctica. At the time of writing, eight more species of the genus Glaciecola have been described, including Glaciecola agarilytica (Yong et al., 2007) , Glaciecola arctica (Zhang et al., 2011) , Glaciecola chathamensis (Matsuyama et al., 2006) , [Glaciecola] lipolytica (Chen et al., 2009) , Glaciecola mesophila (Romanenko et al., 2003) , Glaciecola nitratireducens (Baik et al., 2006) , Glaciecola polaris (Van Trappen et al., 2004) and Glaciecola psychrophila (Zhang et al., 2006) . These species of the genus Glaciecola were isolated from various marine sources, including coastal surface seawater, Arctic Ocean seawater, the specimen of a marine ascidian, Halocynthia aurantium and sediments from the East Sea and Pacific Ocean floor. Most of them were psychrotolerant rather than psychrophilic since they grew at low temperatures (,10 u C) but exhibited optimal growth at ¢25 u C.
The genus Aestuariibacter proposed by Yi et al. (2004) , which at the time of writing includes four species, Aestuariibacter aggregatus, Aestuariibacter halophilus, [Aestuariibacter] litoralis and Aestuariibacter salexigens (Tanaka et al., 2010; Wang et al., 2010; Yi et al., 2004) , is the closest neighbour of the genus Glaciecola in the family Alteromonadaceae. Aestuariibacter aggregatus was isolated from coastal seawater of the Yellow Sea in China, while the other species were isolated from marine sediment samples collected from Korea and Japan. All these species of the genus Aestuariibacter were characterized as mesophilic, aerobic, halophilic bacteria growing optimally at 30-40 u C and only [Aestuariibacter] litoralis among them exhibited growth at 4-10 u C.
In this study, phylogenetic analysis based on 16S rRNA gene sequences, DNA G+C contents, fatty acids, isoprenoid quinones and physiological characteristics for recognized species of the genera Glaciecola and Aestuariibacter were investigated and the results supported the establishment of a new genus to accommodate some of the species of the genera Glaciecola and Aestuariibacter.
The DNA G+C content of [Aestuariibacter] litoralis KMM 3894 T was determined according to the method described by Shieh et al. (2008) (Jean et al., 2012) , isoprenoid quinones (Shieh et al., 2008) and fatty acids. Fatty acids of the cells were extracted, saponified and esterified according to the MIDI protocol (Sasser, 2009 ). The GC-MS analysis for the fatty acid methyl esters (FAMEs) (1 ml) was conducted with an Agilent 5790N gas chromatograph (Agilent Technologies) equipped with a capillary column HP-5MS (5 % phenyl methylsiloxane) with dimensions of 30 m60.25 mm6 0.25 mm film thickness (Agilent Technologies). The capillary column temperature was programmed from 150 to 230 uC by starting from 150 uC for 2 min, increasing at a rate of 4 uC min
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, and then holding at 230 uC for 5 min. Helium was the carrier gas with a flow rate of 0.8 ml min
. The injector and detector temperatures were 240 u C and 260 u C, respectively. The mass spectrometer was operated in the electron impact. The FAME profile was identified by comparing with the database, National (Table S1 , available in IJSEM Online). Alteromonas genovensis LMG 24078 T was the species outside the genera Glaciecola and Aestuariibacter, which showed the highest 16S rRNA gene sequence similarity with strains KMM 3894 T and E3 T (93.9-94.4 %). All type strains of species of the genera Aestuariibacter and Glaciecola, with the exception of Aestuariibacter aggregatus WH169 T , were used for reconstructing the 16S rRNA gene-based phylogenetic trees. The available 16S rRNA gene sequence of Aestuariibacter aggregatus WH169 T was not included in the phylogenetic trees since it was relatively short in comparison with those of other species of the genera Aestuariibacter and Glaciecola (1232 nt vs 1397-1509 nt). The distinguishable phylogeny between strains KMM 3894 T and E3 T and other species of the genera Glaciecola and Aestuariibacter was evident in the neighbour-joining tree (Fig. 1) , in which the two strains formed a stable monophyletic clade (bootstrap value, 94 %) that clustered with its sister clade comprising the type strains of nine species of the genus Glaciecola with low bootstrap support (30 %, not shown in Fig. 1) . A suprageneric clade with only 40 % bootstrap support (not shown in Fig. 1 ) was further reconstructed, which comprised species of the two clades and other members of the family Alteromonadaceae, including ten species of the genus Alteromonas, two species of the genus Aestuariibacter and Salinimonas chungwhensis BH030046 T (Fig. 1) . Similar results were obtained from the maximum-likelihood and maximum-parsimony algorithms, which showed that strains KMM 3894 T and E3 T were phylogenetically distinguishable from other species of the genera Glaciecola and Aestuariibacter (Fig. 1) . On the basis of the phylogenetic analysis using the three tree-making algorithms and the low levels of 16S rRNA gene sequence similarity between strains KMM 3894 T and E3 T and other type strains of recognized species (¡95.1 %), the two strains could be reassigned to a novel genus. Attempts to find nucleotide signatures specific to the 16S rRNA genes of the novel genus as represented by strains KMM 3894 T and E3
T gave positive results. The two strains exhibited the signature nucleotides at positions 304 (A), 734 (A), 736 (T), 770 (T), 809 (A), 1357 (A/G) and 1365 (A/G), which were distinctive for the genera Glaciecola and Alteromonas in the family Alteromonadaceae (Ivanova et al., 2004) . However, both of the strains also exhibited nucleotides at positions 592 (T), 593 (A), 646 (T), 647 (A) 843 (A), 844 (T), 1009 (G), 1020 (C) and 1022 (C) which distinguished them from other species of the genera Glaciecola and Aestuariibacter and also from species of the genus Alteromonas in which nucleotides at the positions were A/G, T, G, T/C, T, A, A/T, A/T and T, respectively ( Table S2 ). These comparative data suggested that gyrB sequence similarities would not be effective for the differentiation of Glaciecola and other members of the family Alteromonadaceae at the generic level.
[Glaciecola] lipolytica E3 T , Glaciecola chathamensis S18K6 T , Glaciecola mesophila KMM241 T , Glaciecola polaris LMG 21857 T and Aestuariibacter aggregatus WH169 T all contained phosphatidylethanolamine and phosphatidylglycerol as the major polar lipids (Fig. S1, Table 2 ). MK-7 was detected the predominant isoprenoid quinone for these type strains in this study, whereas Q-8 was previously reported the predominant quinone in Aestuariibacter halophilus JC2043
T and Aestuariibacter salexigens JC2042 T (Table 2) .
Alteromonas macleodii DSM 6062 T (Y18228)

Alteromonas simiduii BCRC 17572 T (DQ836766)
Alteromonas marina SW-47 T (AF529060)
Alteromonas tagae BCRC 17571 T (DQ836765)
Alteromonas addita R10SW13 T (AY682202)
Alteromonas stellipolaris LMG 21861 T ( AJ295715)
Alteromonas litorea TF-22 T (AY428573)
Alteromonas genovensis LMG 24078 T (AM885866)
Alteromonas hispanica F-32 T ( AY926460)
Alteromonas halophila JSM 073008 T (EU583725 )
Salinimonas chungwhensis BH030046 T ( AY553295)
Aestuariibacter halophilus JC2043 T (AY207503)
Aestuariibacter salexigens JC2042 T (AY207502)
Aliiglaciecola lipolytica E3 T (EU183316)
Aliiglaciecola litoralis KMM 3894 T (AB473549)
Glaciecola nitratireducens FR1064 T (AY787042)
Glaciecola pallidula ACAM 615 T (U85854)
Glaciecola punicea ACAM 611 T (U85853)
Glaciecola arctica BSs20135 T (EU365479)
Glaciecola psychrophila 170 T ( DQ007436)
Glaciecola polaris LMG 21857 T (AJ293820)
Glaciecola mesophila KMM 241 T (AJ488501)
Glaciecola agarilytica NO2 T (DQ784575)
Glaciecola chathamensis S18K6 T (AB247623)
Bowmanella pacifica W3-3A T ( EU440951)
Bowmanella denitrificans BD1 T (DQ343294)
Catenovulum agarivorans YM01 T (GQ262000) T contained both C 18 : 0 (1.1-1.5 %) and C 12 : 1 3-OH (1.3-2.1 %) as minor fatty acids, whereas other species of the genus Glaciecola contained none or only one of these fatty acids. Additional fatty acid analysis in this study confirmed that
Agarivorans albus MKT 106 T (AB076561)
Agarivorans gilvus WH0801 T (GQ200591)
Aliagarivorans marinus AAM1 T ( FJ167390)
Aliagarivorans taiwanensis AAT1 T ( FJ167391)
T and G. polaris LMG 21857 T contained C 16 : 0 and C 16 : 1 v7c/C 18 : 1 v7c as the most abundant fatty acids (Table S4) Physiologically, the combined characteristics of positive reactions for nitrate reduction and growth at 4 u C and 36 u C distinguished the proposed novel genus from the genera Aestuariibacter and Glaciecola by one to three traits. The novel genus was also distinguished from the genus Glaciecola by the fatty acid profile and distinguished from the genus Aestuariibacter by the differences of major isoprenoid quinone (MK-7 vs Q-8) and DNA G+C content (40.8-43.0 mol% vs 48.0-54.0 mol%). Additional characteristics that support the reclassification of strains KMM 3894 T and E3 T from the genera Aestuariibacter and Glaciecola in the novel genus are listed in Table 2 .
Based on phylogenetic, chemotaxonomic and physiological analyses, it is proposed that [Glaciecola] lipolytica E3 T and [Aestuariibacter] litoralis KMM 3894 T represent two independent species in a new genus, Aliiglaciecola gen. nov., for which the names Aliiglaciecola lipolytica comb. nov. and Aliiglaciecola litoralis comb. nov., respectively, are proposed.
Description of Aliiglaciecola gen. nov.
Aliiglaciecola (A.li.i.gla.ci.e9co.la. L. pronoun alius other, another; N.L. fem. n. Glaciecola a name of a bacterial genus; N.L. fem. n. Aliiglaciecola the other Glaciecola).
Members are aerobic, heterotrophic, Gram-negative rods belonging to the Gammaproteobacteria. Mesophilic, psychrotolerant and slightly halophilic. Able to reduce nitrate to nitrite. Oxidase-and catalase-positive. The most abundant fatty acids include C 16 : 0 and C 16 : 1 v7c/ C 18 : 1 v7. Other cellular fatty acids include C 16 : 1 v9c. MK-7 is the major isoprenoid quinone. The major polar lipids are phosphatidylethanolamine and phosphatidylglycerol. The DNA G+C content is approximately 41-43 mol%. The type species is Aliiglaciecola lipolytica.
Description of Aliiglaciecola lipolytica comb. nov.
Aliiglaciecola lipolytica (li.po.ly9ti.ca. Gr. n. lipos fat; Gr. adj. lutikos dissolving; N.L. fem. adj. lipotytica fat-dissolving, referring to the property of being able to hydrolyse lipid).
Basonym: Glaciecola lipolytica Chen, Xu, Fu, Fan, Liu, Liu and Liu 2009. In addition to the description given for the genus, the species description is the same as that given by Chen et al. (2009) 
Nucleotide position
The nucleotide present in: In addition to the description given for the genus, the species description is the same as that given by Tanaka et al. (2010) . The type strain is KMM 3894 T (5JCM 15896 T 5NRIC 0754 T ). The DNA G+C content of the type strain is 43.0 mol%.
